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(51); ^-71 ^«a-#^-7l^ ^-sfl ^s)^ ^l^XULTRAl); %7] s-g-^} 

7>*>7fl 5^, *Kr^* M-fr ^J9.7lfe *^-»R53); ^71 ^-^^ 

lv*l^ ^^71^ ^^-(54); g ^"71 ^^-ofl ^«fl ^17>^ 3)41 * ^"71 

^4 ^]^7]-# ^1^7)^ ^1^(52); m sl^Kt 214 ^7l3.>H, 

^J=*J] Al7l7l ^^m^l^-(60)» D| iWfe 3* ^ 
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^ Pl-g-71 ^ ZLofl ^ tH^H ULTRA-SONIC 

VIBRATOR HAVING THE FUNCTION FOR SENSING USER AND DRIVER USED TO THE ULTRA-SONIC VIBRATOR 

£ l£r ^ 31^1 trHg, 3^ ^1 

51 2fe JL<?H Hj-^ ^-¥-^-§-71^ ^ ^3*1^4 #4 2]^. 

51 4^r ^ JL<>H 4^. ^£^1-^-^ #Xfl 3 3.51. 

51 5^r JL9±°\} .^^^Jf 3} #Afl z\sL5L. 

1 : iaflB]ii] 2 : CPU 
10 : ^^^f 20 : DC-DC S4^Y 

30 ; ^3*1^ 31 : m ^4*1^ 

32 : A2 i^^l 40 : ^^eflo] 
50 : 51 : ^^7] 
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61 : £-!HH^ 62 : ^Hf 

70 ; ^rS^Jf 71 : -8rS.^l^- 

72 : z\}2 ^ 80 : ^IJi^iH^ 

90 : iLSs)^- 91 : 7)^^^^^- 

92 : 

4 ^713] ^^-ofl ^ tflSM- ^ o)* ^HH #£-3. ^7M 

7H SM^. 

<23> ^^<y Pl-g-71^ 3-f , ^^-i- ^4 A>-g-^-BflS. #^ 7 >7l 
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<26> o]§ ^fjfl, ^ 3# #*l*Rr ^Sfl^*]-^* ^7>*Rr T^l 

^> °1» #^-*Vfe #^^-71(51); Jfitf^M** ^«fl ^€ £<&°-3, =?- 
^-s)^ 2^s|- ^l^XULTRAl); ^"71 *L**HI fif 7 >^>7fl 

^*HK53); %7] ^sl-M 3^r=M °a^-7l^ ^*pf(54); $ ^"71 

^W.6j] £)«H Sl7>^ ^» ^7l ^-g-^- ^l^^Hl ^-§-4 ^7}-» ^^7]^ 

*L*Jf(52); » 5L"t*m 2^=}- ^ 7 ]S.Ai, #7) 5£|^ A]7l7} 

<28> H>^S>7H, #71 AJ^ #7] 4M3*Hr SHMH-f 

(61)2}-, ^* *)H#*H ^7H}^ #^(62)S. ^3£r ^8-2-3. 
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^haijh- oi7}£Rr *H#*1(CPU); ^ ^-7] ^H^is^o) pwm ^H^sl^I e)n 

#3-8: 3^*Hr DC-DC ?i^^^-(20)» X^*Kr ^ -^-2.5. 

7> c]^3H^ ^ cl^Bl|ol«-(40)# ts| 5Et^. 

<31> o]-E>} t ^Jf^ # 7 ] ^ ZL<?>^ n^-^- ^-Sf| -g^t}. 

<32> £ X o. ^. ^ojofl 4€- ^£-3I> Sj^- €*fl £ 2^r ZL^oll tt)-^ 

^1^1 -S-7]^ ^ ^ ^SSolJl, £ 3^r ^ JL^l rcj-^ H]Jf nl-g-7l^ 

<33> SEfh £ £ £r :a«*H ^ ^^l-g-71^ ^-g-sj- ^tt 

<34> £ i<qx\ ^ ti >^ ^-o], DC-DC (20 HI £\n <&<&s\ 

<H CPU(2)i- <=>)^ ^sHl ^^Rr 

^5I> ^g.Jf (50) £ ^3X> #*lofl A>-g-X>^ A]^fl7> ^#S)^7> #*l*Kr 

-¥-(60), 71 7] ^ 3I>^[ #Bfl ^ #*l*Rr ^£^]^(70), ^3*1 ^ ^^^1^ 

*l-¥-(30), 3-§"M» S*l*Hf q^#e)|ol^-(40), *>]# *Hf^» ^lS-§-iLS ^JL*Hr a]^ 
^ V ^^-(80) ^ 7lE]- 3.-^(90)1: tb^ ^Qtfk *IH ^ ^l^-fr 
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<35> ol^fl, £ 2 » ^a^H ^^]«.(3i) ^ ^^1^.(32)^) ^^^-^-(30), DC-DC 

£^B^(20), ^ 7l^^-^«.( 91 ) ^^«.(92)S] £.BLs\3,if-(9Q)£- °l^*l^r 

<36> ^fl*]-¥-(31)^l $\*f- 3. €4 3^3^ ^^KJl, J2) g Hfl^sl 

(J3)7> ^t^SM a *H-<2] tiflE^ ^7} J4^r s)i4 HflBlsl #7 r ^ ^-o] B >^| 

<37> ^ i-fl *1 (SW1)7> ^*]*1(SW_IN) *JJL7 r *ll2 ^^l^-(32)» ^-*fl CPU(2) 

3 ^7>(AN5)S. CPU* #^5)-^. CPU^ o>^s.zl #^ 

(AN7)«- ^f-tfl X| i ^*]Jf( 3 i)» Jt^tiH, ^^-(Rl6)-g- #3(1901)* ^^1^ 

FET(D4)# i^^X|jg o^.^ aflBjE) ^^o] DC-DC S«W20H S]7>s)3E^- SlrtJ-. 

<38> olnfl HflEl^ ^^-ol ^-oj- ^^(Rl, R 3 5)O.S o^O^fe ufl^e) (10)^ 3}*fl 

^r*m°] CPU^ ^SZL ^^KANDS 

<39> ^ f rfl 7 B ^ 9j3 3.6V)3 ^5}* A>-g-^7l bJ)§- 

^-f^l 43" 31^^(2:^ 7l7l^ ^ HsllS. 10-15V, ^^£^71^ ^-f 20-30V) 
£..3.3) ^^-^ol ^^oicfl, oil- 3$. DC-DC ^^(20)^ ^^Hfe ol7>^ Af-g-e} 

JlSMHfe S. *}<2}- ^o], frequency duty rate)-!- 

*H #^ 2^*Kr 4:7>(D3) CPU^I PWM *1H =S.ZL*gofl ^^cf. 
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<40> CPU^I PWM ^H^>(10«i ^»S^-b] + *\3L7} ^>(D3)» 

(60H Al^oJl 7l7]# A>-g-^- PWM *lH4lJro} '^o]^^-' X\Zt ZJt)] 

^>-§-Al^ -If*} ^<3(step up)*>7)l ^x}. o}^ a\ 

-§-*H S. 7^ (a)<*M ^ w}<4 ^o] ol^^^s. 5>7l tcfl-g^l ^-^e^ 

Aj-^o_j£. a]^^ ^ ^31 7l#»5l ^-^1^*^ ^£4. ^M:^, ^^^(step 

down) ^Al, £ 70} (bHH S.^r , I^^S. ^t^^ #<^i-Kh£-3.*| ^^l-xl S. 

^-^Bl^- 7^>S. <?lt!: ^7^4- ^ ^7} 7>^>7fl ^ 

4. 

<41 > J£*\}3- DC-DC fl^e^ #^ ^l^Kl VDD^ ^}-%-7}7}^ A]~g-A] 12-15V» #^*>S.^- 

*KH, ^ ^-BflolM- 7l7] *lA}-§- Alofl^ 10V -^^l^S.^ #3 «^ *r 

<42> R2 ( R3 o. cpU oJ ^oJ-(^^S 3.3W) ^HM ^*fl ^^-S- 

<43> o-j^-o^ ^^--g- ^p-^^>7l CPU^I HS.ZL^^- £ 8-g: ^2^H -g^t}. s. 

<44> £ 8^Ai J±fe ti><4 ^o], sg^s- x]}3. ^SZL^(PWM_CHECK)^1 a]*^^ (SI) , 

'PWM OK FLAG'* *)l3*H PWM *1H7> ^§>fe ^^^^ ^^Hr*] <*)^« ^>^rf(S2). ^ 
^ ^ ^^.ig CPWM OK FLAG'=1) , S9 #313. s^SH ^^Kn, zl^I & 

^^1^-, PWM ^*1(TWM_TARGET')^ ^7^JL $U-b PWM 'PWM_PUF' ti^H 
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(S3), OL £H ^^^('PW]O > UF'- , PWM_TARGET'=0) tM S9 *&7%3, ?H^r*H 
JL, =L^x) g^r 3-f<Hlfe S4 ifl*| S8*\ PWM #?f|« ^HW. 
<45> 5HbJSW o«?M <^4» SAysH- M>(S4), °lfe ^«17> €■ 

7> 2:A>^>71 ^^Cf. ^^liLtf ^^^17> D] , PWM *fl^ ^^(S5) -g^S. 

^17>S)^ PWM <^*1 ^7>A^ ^H]# ^X|^ OJiL*| ^^(step Up)Al7l7)l € 

tKS7). ^SLS. ^^liL4 ^^^17> ts| 3^, PWM ^*>^L(S6) ^13. ^7>S)^ PWM & 

* D Jr^ ^^1^ ^a]^o.s.^ ^cj-£( s tep down)A]7l7ll €4(S8). 

<46> zl^, S2 #7113. cM ^r*S^>7fl ^cj-. 

<47> HS.ZL^^ ^ S€ y o V ^ ^ ^l^r, °]-§-7l 7] 5] 7£<$ A> 

-§-7}^>Cf. ^, o^^O.^. A>-g-^>7> 7j-of2:^ ^^tl *fl3 ^*|(SW3)« '^'^ 

#^-§- S^V-HA} ^-f , t^m&x} AN5^ <>1* ^Vl"^ PWM 

^KlO^H PWM a^jr-a 7>^-o.S.^| ^^M* ^7M^^-S.^ #^ O.S. a 

« ^"Ml « €^-7> ^ZL, HVrflS. ^°14 ^ ^fr -*f$H A>-g-€r}jl^l- 

« cf^ 7J-&V7I1 *}*r ?H ^tf. 

<48> »12 Ai^^Jf (32)^1 A2 ^^|(SW2)fe v\-%-7]7)$\ ^-§r ^*>7l ^ S.JE1^*1 0 1 

4. 5. 6<>1M JjL^ w><4 ^-ol z}- >^cfl nj-ej. zf ^oflAj ^7}. ^^^^s.^ ^#*> 

3r £ 5^ ^-§-4 ^^-(50) o>^s.zl #^#7>(RA0)^ #^Aijro] ^^6fl 

*8*M1 €4. S-g-S}- n}-g-7l7HlA^ £%6fl O}^ 47M S. 
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<49> ^2 t^Uv^S.^ IB <^ 7}x)Si) 

^BM^l, C2, C3^r ^l^H, Dl, D2^r e^cM ^l-^-^- 0 !^. . 
< 50 > ol^ ( ;e 5« %^}<^ £ tl^<?i ^^-(50)^1 tfl^H 

<si> w>sq- ^-o] CPIH *3L3 aW-a^V 6 V^3.zi #^ 

, #*>(RA0)« €^^71(51)5. # 0 U-^7l(R15, Q4, Q5, R8, 

R9, D10HH ^, ^^-(53)* ^ #^(52)3 ^^>^ ^4 ^l^XULTRAl) 

-g- ±l*KQ3, Q6)<*f| 2\n **L3<H, ^^(52)^ H^Si T2» #*fl tH ^Bj- 

^*KULTRA1)S ^« ^17>*H, o|s.ol^7fl 

<52> ^"71 ^*>7> lMHz^ ^Sj-^S A>-g-^ 33} 

Jf6{| tfl^, ^^-^>7> ^e)7fl 3°}, ^ ^N^Kr ^£-5. ^2}-^>7] 

^o)), ^o]» 7}*)^, °l*r ^^^-(61)^ ^^^(R18, R20H ^ 

€4. Pl^^ -ilsfe #^(62)» CPU^ oV^S-ZL «g^^KAN6)S. 

EM c^ig SUI^M, ^ CPU^l DC-DC ^^(20)5.^ PWM #^^}(10^^)S. 
cq ^-B)al7> ?)*)^ tb^K 4^ SLtf* '3.-f"(90 **H • (7J-) afligs. i^*} 
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4~§-47> A}-g~§- 4.4 ^ ^-*Hl^r 'Sl'JlllS. Ir^-fi-^!: § 

« ^ *Kr 

<53> 4^-, £ 3-g- ^il-eflol«-(40) ^ ^1Jl-§- ^3^(80)^ ^Is-M^f 

^ ^ofl tfl*M ^^PS, 2:^* S^isHr X£cM_$_;el(D6, D7)>]- ^ 7fl4 5. 

H RB2, RB3^1 ^^JI, »U 2.3= ^ ^12 5.:E=4 5_?L 2i^.4r 5*1 3^ 5ES-4°1^-^(D8, D9) 
7} ^^S. ^ 7fl4 IB RB3, RCCH ^#5] 3., *fl3 23= ^ ^4 ££2] S.^ a^-fir 54 
S£cM.£J=(Dll, D13)7> 7fl^ 5H RCO, RC1*H 3^^., a}--§-44 X|~g- #bJ)» 

54*Kr iScfo]^.= (D14)7> ^ 7114 IB RB2, RC1 ^^Jl3.4, 7fl^4 £B 

^7>S. 4^ 71} 4 I£r}o-)^.« 1^453 0.3.4 CPU^ 7fl^» i^l^ 3°1 7>^*> 

^, ^ JL^-» 7>7^ ^ ^Tfl ^4- 

<54> JfTflwis 804 ^^^r^^-(R5, Ql, BUZl)^ ^l^ ^-fM- *}-§-#3l» ^^l^i 

M-BH7] ^iL-§-# ^*l?lfe ^-7-KBUZl)^ ^$3,°)^. 

<55> 4- LED^l ^^^-» m^}7] fl^- ^45^ iH^^- :£4. itfo], <%^t£x\ 

RB2 (A)4 #^o] 'O'olJi 0^^,3-4 RB3 (B)^ 'l'o^ ^7fl #4 ^:^7> 

'*>o]>oi ^.Efl» S^Hr LED(D7)7> ^4^, o^5^*> RB3 (B )4 '0'4:n. 

RCO (C)^ #3°1 £E7} 'eW^l -#4» 1^1^ LED(D8)7> ^ 

^^M, ^#^^> RCO (C)£) #^o] 'O'^lJl <y#*m*} RC1 (D)^ #^oi ^ ^ 

-g~4 2.^-7> ' 31^4' ^1 5*l^Hr LED(D13)7> t#4H, <3#?m4 RB2 (A)^ #^o] 

•I'oIjl ^#^^V RC1 (D)^ #^o] -O'ol^ ^7fl 3=^-4 T i: i-7l7> 4^1 ^.4 ^oi_g_ 44 
^ ^ a o v 5*l7l LED(D14)7> tf£]^ tHS* *r 9X^. 
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<57> pM^, £ 4* •g r £^l^-(70)ofl tflS}^ ^^rtj.. ^1 

Jf(71)*r a^p]^b|(RT1)^ ^*J-(R19).2-S oysol^t^, cy^zi <^#*KAN3) 

♦ -§-*!) CPUS. ^#*Hr £ 54 *)^-43 3Tj«. S^^rS.» 

Tfl 44, ^Sj- *1^*}7} ^^oll 44 #4 ^**ol 7>^S)^- 4, ^ ^£ (^iflS. 45°) 
ol^oflAl #444, 3T|^oll 4$ ^ ^ Dl o]#4 3f<i# ^1^-71 4*B 

4^-2-5. pwm ^IHI *844 DC-DC ^4^5. ^4tt €^4^1 4f-44» #^4^ 
#4* 2:34X1 €4- 

<58> *fl2 ££#4^(72)4 44r£:4(RT2) ^ ^*(R36)* ^#4^r £ 5^ ^ 

£"4 ^§^4 ^^(54)21 ^-g- H3a4^4(Q3, 06)4 #44tt 4, #7l J= 

*ffl*l^El4 ^5.7> 4^*1 o]# 41^^ 5)^1- ji;S:44 4*fl PWM S^^l^ Tf-4«1* 4^ 
44 7^ ^§>7fl ^cf. #4AlJr^ #^S.(R37, R38, U2A)» -f-444 4^ 
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<60> #Aj|^ ^^tb ^ ^1, jL*M ^ ^4 ^ S-i-^. nl-§. 7 ]7l 

^ ^^-4- 3^ tJIfe ^ ^ ^^^oj-o.^ 

^«g-B}7l nflM, Ir^tb iBlt a^sKt ^ SlS-H , A>-§-7>7> m*fl A}-g-^B|)^7> ^ 
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